HDAC inhibitor TSA ameliorates mechanical hypersensitivity and potentiates analgesic effect of morphine in a rat model of bone cancer pain by restoring μ-opioid receptor in spinal cord.
Bone cancer pain (BCP) is a common complication with inadequate management in patients suffering from advanced cancer. Histone deacetylase inhibitors showed significant analgesic effect in multiple inflammatory and neuropathic pain models, but their effect in bone cancer pain has never been explored. In this study, we utilized a BCP rat model with intra-tibial inoculation of Walker 256 mammary gland carcinoma cells, which developed progressive mechanical hypersensitivity but not thermal hypersensitivity. Intrathecal application of trichostatin A (TSA), a classic pan-HDAC inhibitor, ameliorated tactile hypersensitivity and enhanced the analgesic effect of morphine in BCP rats. The analgesic effect of TSA was blocked by co-administration of CTAP, a specific MOR antagonist, confirming the involvement of mu-opioid receptor (MOR). A reduction of MOR expression was observed in the lumbar spinal cord of BCP rats and TSA treatment was able to partially reverse it. In vitro study in PC12 cells also demonstrated the dose-dependent enhancement of MOR expression by TSA treatment. Taking all into consideration, we could draw the conclusion that HDAC inhibitor TSA ameliorates mechanical hypersensitivity and potentiates analgesic effect of morphine in BCP rats, probably by restoring MOR expression in spinal cord.